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DRAFT MEMORANDUM ~ 

TO: Michael Berkoff REF. No.: 056393-70 

FROM: Aaron Stadnyk/RickHoekstra/cs/8 DATE: September 2,2010 

CC: Richard Gay (Weyerhaeuser); Kristi Zakrzewski (MDNRE); 
Jeff Keiser(CH2MHill); Scott HutseIl(CH2MHill); 
Grant Koster(CH2MHilI); Greg CarU (CRA) 

RE: Status Update - Leachate Extraction Well/Leachate Production 
12"' Street Landfill - Operable Unit No. 4 - Allied Paper/Portage CreeVKalamazoo River 
Superfund Site; Plainwell, Michigan 

A. INTRODUCTION 

The following memorandum has been prepared by Conestoga-Rovers & Associates (CRA), on behalf of 
Weyerhaeuser Company (Weyerhaeuser), to provide a status update on the leachate extraction well and 
leachate collection activities that have been conducted at the 12th Landfill Site Operable Unit No. 4 of the 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Site). 

As part of the remedial activities conducted at the Site, CRA installed four temporary leachate extraction 
wells for the purpose of investigating and removing the potential perched leachate in areas of the landfill 
that historically received construction debris. The leachate extraction wells were installed in lieu of the 
specified test pits required in Section 6.3.2 of the Final Design Report for the Site. 

The four temporary leachate extraction wells were installed within the identified locations of construction 
debris, and near the top of the current northwest and southeast side slopes, upgradient of observed leachate 
seeps emanating from these two side slope areas. Slope excavation activities have been completed around 
to the west side of the landfill, adjacent to the asphalt plant property, and no further construction debris 
was observed, nor have any additional seeps been identified. 

B. LEACHATE EXTRACTION/COLLECTION ACTIVITIES 

The temporary leachate extraction wells (LEW-1 through LEW-4, as shown on Figure 1), were installed to a 
depth ranging between 15 and 22 feet below ground surface (bgs), with the depths being based on observed 
subsurface soil conditions. Each leachate well was installed and screened at a depth interval observed to be 
saturated during the borehole advancement, as shown in the sfratigraphic logs included in Attachment A. 

Following the installation of the four temporary extraction wells, each well was pumped at various times 
between August 2, 2010 and August 30, 2010 and is still ongoing. During the pumping activities, both the 
hydraulic water levels and the daily quantity of leachate removed were recorded. At the commencement of 

R I G I I t m i D CDHPAMy FOII 

US EPA RECORDS CENTER REGION 5 I S O 9 0 0 1 

421869 

http://www.CRAworld.com


D R A F T C R A MEMORANDUM Page 2 

the pumping activities initial water levels indicated the presence of leachate at three of the four extraction 
wells (LEW-1, LEW-3, and LEW-4). LEW-2 was determined to be dry, although during the installation of 
the well, the subsurface soil conditions were noted as being saturated. LEW-2 was inspected daily for the 
presence of water throughout the pumping activities and continued to remain dry. 

Pumping activities commenced at the three active leachate extraction wells. During the ongoing pumping 
activities, water levels at the locations were regularly measured. Based on the hydraulic water level data, 
no appreciable influence or hydraulic conductivit}' between wells was observed. 

To date, a total of approximately 1,300 gallons of leachate has been removed (as shown in Table 1), treated 
on-Site at the temporary water treatment facility and shipped off-Site to the City of Plainwell Water 
Renewal Plant. 

During the first week of pumping activities the recharge rate at each active leachate extraction well was not 
determined, however the total quantity of leachate removed from each well has been noticeably decreasing. 
During the pumping activities conducted between August 18, 2010 and August 30, 2010, the approximate 
rates of recharge at each of the three active extraction wells were determined, as discussed below. 

LEW-1: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-1 for a total of six days. 
Each day during this period, LEW-1 was pumped for approximately four hours, generating an average of 
approximately 45 gallons each day for a total of approximately 275 gallons for the first six days. The daily 
rate of leachate generation at LEW-1 gradually increased each day during this period, however, this is 
assumed to be related to well maintenance that was conducted at LEW-1 and initial development and 
clearing of the well screen. 

Between August 17, 2010 and August 30, 2010, LEW-1 was pumped for a total of four days. During each 
day, LEW-1 v^as pumped for approximately 1.5 hours, initially generating approximately 35 gallons per 
day and gradually decreasing to approximately 10 gallons per day, for a total of 85 gallons collected during 
the course of the four days. The time required for LEW-1 to recharge after each pumping event increased 
during this period of time. Initially, this well recharged in approximately 2 hours, but following this four 
days of pumping, the recharge time at LEW-1 increased to approximately 8.0 hours. 

LEW-3: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-3 for a tcital of six days. 
Each day during this period, LEW-3 was pumped for approximately four hours, generating an average of 
approximately 55 gallons each day for a total of approximately 275 gallons for the first six days. The 
quantity of leachate extracted each day at LEW-3 fluctuated throughout the first three days of pumping, 
generating between 40 and 80 gallons per day. By the end of the six day pumping period, the average 
quantity of leachate extracted was approximately 40 gallons per day. 

Between August 17, 2010 and August 30, 2010, LEW-3 was pumped for a total of eight days. LEW-3 was 
pumped for approximately 1.5 hours per day, generating approximately 10 to 15 gallons per day, for a total 
of approximately 85 gallons during the course of the eight days of pumping. The time required for LEW-3 
to recharge after each pumping event increased during this period of time. Initially, the v,'ell recharged in 
approximately 3.0 hours, but following this eight days of pumping, the recharge time at LEW-3 increased to 
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approximately 6.0hours. It should be noted that the level of leachate at LEW-3 did not recover entirely to 
the initial elevation prior to pumping. 

LEW-4: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-4 for a total of six days. 
Each day during this period, LEW-4 was pumped for approximately four hours, generating approximately 
31 gallons each day for a total of approximately 185 gallons for the first six days. The daily rate of leachate 
generation at LEW-4 remained relatively constant during this pumping period. 

Between August 17, 2010 and August 30, 2010, LEW-4 was pumped for a total of six days. LEW-4 was 
pumped for approximately 1.5 hours each day, generating approximately 50 gallons per day, for a total of 
approximately 300 gallons during the course of the six days. The time required for LEW-4 to recharge after 
each pumping event fluctuated, however increased during this period of time. Initially, the well recharged 
in approximately 1 hour, but following this six days of pumping, the recharge time at LEW-4 increased to 
approximately 7.0 hours, with noted fluctuations. It should be noted that the level of leachate at LEW-4 also 
did not recover entirely to the initial elevation prior to pumping. 

C. SITE OBSERVATIONS - LEACHATE SEEP CHARACTERISTICS 

During the course of the pumping activities between August 2, 2010 and August 30, 2010, observed seeps in 
the vicinity of the leachate extraction wells, along the northwest and southeast side slopes, were inspected 
daily as part of the pumping activities. 

Prior to the start of pumping activities, the leachate seep along the northwest side slope of the landfill 
appeared to have some appreciable generation and noticeable flow. Immediately following rain events, this 
seep was observed to trickle and flow down the northwest side slope of the landfill. At no time was the 
leachate emanating from this northwestern seep a concern, as leachate did not migrate off-Site or cause 
appreciable erosion issues requiring regrading of the slope or the installation of additional soil erosion and 
sedimentation controls. 

The leachate seep along the southeast side slope was observed to have very minimal flow or leachate 
generation. The leachate emanating from this seep appeared to trickle immediately following rain events. 
At no time was the southeastern seep a cause for concern, as the leachate emanating from the seep ceased a 
few feet downgradient and did not migrate off-Site. 

In general, during the active pumping activities, leachate seeps have been observed to decrease in overall 
size and the quantity of leachate emanating from each seep has also visually decreased. The northwest 
leachate seep has been bisected by LEW-4. The portion of the northwest seep to the north of LEW-4 has 
virtually dried up and virtually no observable leachate is emanating from this portion. The remaining 
portion to the south of LEW-4 does have some residual flow. This active portion of the northwest seep will 
be addressed with an interim action discussed in Section D. 

Similarly, residual leachate has been observed to be emanating from the southeast leachate seep. The 
overall length of the seep has decreased; however along the southern end of the seep, leachate is still 
observed to be seeping and pooling on the southeast side slope of the landfill. It should be noted that 
virtually no visual flow is observed at the southeast seep, but the presence of leachate is observable. 
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D. INTERIM RESPONSE ACTIONS - LEACHATE EXTRACTION TRENCHES 

To address the residual leachate emanating from the northwest and southeast side slopes, CRA will 
immediately implement an interim action at each seep location to address leachate. Based on visual 
observations, small leachate extraction trenches will be excavated directly upgradient of ihe observed 
leachate seeps. The extraction trenches will run along the lateral extent of each seep. Each trench will be 
approximately 2 to 3 feet in depth and 2 feet in width. The base of the trenches will be sloped in order to 
direct leachate to a low point or sump to be installed within each trench. The excavated material will be 
staged directly upslope of the trench, in order to prevent potential storm water from entering the trench. 

Leachate will be collected from each trench at various times during September 1 through September 3, 2010. 
A photographic log will be prepared to document the interim actions and progress of leachate extraction. 
On September 3, 2010, the extraction trenches will be backfill and compacted in preparation for construction 
of the landfill cover system. 

E. SLOPE STABILITY/UPLIFT ASSESSMENT 

The stability of the final design of the landfill was based on standard modeling methods using a number of 
conservative assumptions (included as Appendix B of the Final Design Report). The modehng evaluated 
both the global stability of the landfill and the factor of safety against a catastrophic slope failure, and the 
stability of the cover system and the factor of safety against liner system failure. CRA has reviewed the 
modeling assumptions in comparison to the observ'ed conditions at the landfill and in general, the current 
condition of the leachate in the landfill is more favorable then the modeled conditions and therefore the 
presence of leachate in the landfill, whether the leachate is perched or mounded, does not pose a slope 
stability concern as discussed in the following paragraphs. 

Global stability of the landfill was evaluated by assessing the slope stability along several sections of the 
landfill. As part of this evaluation, the condition where the landfill was assumed to be fully saturated was 
evaluated and determined to have an acceptable factor of safety against failure. The current leachate levels 
observed at the Site show that the landfill is in a condition which is substantially less that fully saturated, 
which would represent a more favorable condition than the assumed fully saturated condition. Therefore, 
global stability of the landfill is not a concern with respect to the observed leachate levels (i.e., if the global 
slope stability' model was to be re-run using the current leachate levels the factor of safety against failure 
would be higher than what was presented in the Final Design Report). 

The stability of the final cover system was evaluated by assuming an uplift pressure on the landfill liner of 
two inches (i.e., the level of leachate in the landfill is such that it is causing two inches of upward pressure 
on the under side of the liner). The minimum factor of safety against failure determined in the cover 
stability evaluation for this condition was 3.5 (i.e., the upward pressure on the liner would need to be 
significantly greater than two inches to get to a factor of safety which may have the potential to result in a 
slope failure condition). The observed quantity' of leachate emanating from the \'isible leachate seeps is 
minimal in comparison with the final design assumptions for upward pressure, and may cause a slight 
pressure on the liner if the liner were to be placed directly on the paper residuals. However, the six inch 
sand layer, which will be placed between the paper residuals and the liner, will provide relief of any 
pressure caused by the leachate preventing any uplift pressure to form beneath the liner, and minimize, if 
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not virtually eliminate the accumulation of leachate. In addition, the small amount of observed leachate in 
the current leachate seeps suggest that the six inch sand layer would still be entirely available for gas 
venting, as the observed quantity of leachate within the seeps would not block or saturate this sand layer. 

F. CONCLUSIONS AND RECOMMENDATIONS 

Based on current Site conditions and the information generated from the leachate collection activities, the 
leachate presence within the landfill does not impact or change the original design and the slope stability 
evaluation of the landfill, for the following reasons: 

1) The leachate present at the landfill appears to be more representative of a groundwater mound 
within the landfill rather than "perched" groundwater present in isolated locations based on the 
observed leachate removal and recovery rates and the relatively consistent locations of the seeps 
that have been observed. In addition, although the overall leachate level within the landfill has not 
been significantly reduced as a result of the extraction activities, the removal activities that have 
been completed have reduced the amount and quantity of seeps present. The additional leachate 
collection activities proposed in the interim response actions (Section D) will further reduce the 
leachate quantity present. 

2) As stated in the Final Design, even if the groundwater mound where much more significant than 
what has been observed (i.e., fully saturated), the factor of safety against global slope failure is 
acceptable. Moreover, following the installation of the landfill cover system, the groundwater 
mound will decrease, further improving the groundwater conditions beneath the Site. 

3) The ongoing presence and quantity of leachate emanating from the current seeps at the Site will not 
impact global or slope stability of the landfill. Following the installation of the landfill cover system, 
residual leachate emanating from the landfill will be able to percolate along the landfill slopes via 
the six inch gas venting layer, but will not impact the performance of the sand layer. 
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TABLE 1 

DAILY QUANTITY OF LEACHATE COLLECTION 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEK/KALAMAZOO SUPERFUND SITE 
PLAINWELL, MICHIGAN 

Date 

8/2/2010 
8/3/2010 
8/4/2010 
8/5/2010 

8/10/2010 
8/16/2010 
8/18/2010 
8/19/2010 
8/20/2010 
8/23/2010 
8/24/2010 
8/25/2010 
8/26/2010 
8/30/2010 
8/31/2010 

Subtotal 

Notes: 

"-" - No value available. 

LEW-1 

6 
65 
12 
93 
100 

-
-
-
-
-

35 
30 
10 
10 
15 

376 

Daily Leachate Extraction 
(US Gallons) 

LEW-3 

-

45 
15 
87 
86 
40 
-

10 
10 
15 
-

25 
10 
15 
15 

373 

LEW-4 

-

50 
65 
-

30 
40 
40 
50 
-

50 
-

40 
80 
50 
50 

545 

Total Leachate Collected: 
• 

Daily Subtotal 

6 
160 
92 

180 
216 
80 
40 
60 
10 
65 
35 
95 

100 
75 
80 

1294 
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TABLE 2 

LEW-1 HYDRAULIC MONITORNG DATA 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEIVKALAMAZOO RIVER SUPERFUND SITE 
PLAINWELL, MICHIGAN 

Date Time 
Water Level 

(ft bgs) 
Pump Status 

Recharge Time 
(hh:mm) 

8/24/2010 

8/25/2010 

8/26/2010 

8/30/2010 

10:51 

11:02 

11:15 

13:31 

13:36 

16:15 
16:21 

18:27 

9:09 

11:35 

12:51 
13:34 

14:42 
14:51 

15:11 
16:24 

16:45 
17:39 
18:37 

8:25 

9:30 

12:14 
13:34 

20:17 

9:02 

9:21 
10:43 
10:48 
11:04 

12:51 

13:59 

15:38 

16:43 

17:20 

14.96 

24.53 
24.59 

21.21 

24.55 
24.59 
24.02 

19.98 

15.03 
15.02 

15.02 
24.50 

24.58 

23.50 

22.83 
20.41 
19.82 

18.41 
17.04 

15.05 
24.05 

17.68 
16.18 

15.15 

15.13 
24.58 
24.57 
24.19 
23.25 

20.31 

18.74 

16.72 

15.95 

15.85 

Off 

On 
On 

On 

On 
On 

Off 
Off 

Off 

Off 

Off 

On 

On 

On 

Off 

Off 
Off 
Off 
Off 

Off 
On 

Off 
Off 
Off 

Off 
On 
On 
Off 
Off 

Off 

Off 
Off 

Off 

Off 

2:12 

3:55 

8:03 

7:59 
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TABLE 3 

LEW-3 HYDRAULIC MONITORNG DATA 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEig^ALAMAZOO RIVER SUPERFUND SITE 
PLAINWELL, MICHIGAN 

^ . Water Level „ „ Recharge Time 
Date Time ,, , , Pump Status „ , 

(ft bgs) (hh:mm) 

8/19/2010 

8/23/2010 

8/25/2010 

9:03 
9:42 

12:02 

13:40 

15:36 

15:56 

16:09 

19:50 

8:08 
9:53 
11:08 
13:26 
13:42 

13:51 

15:03 

16:53 

17:08 

18:03 

18:49 

9:15 
11:38 
11:44 

12:45 
13:07 

13:40 
14:31 
14:54 
15:14 
16:17 
16:47 

17:37 
18:35 

11.11 
11.05 

11.06 

11.09 

11.06 

19.80 

19.81 

11:57 

11.15 
11.18 
11.18 

11.13 
19.75 

19.83 

19.85 

18.69 
18.12 

16.59 

15.45 

11.16 
11.19 

18.01 
19.96 

18:59 

16.93 
15.50 
14.55 
14.08 

12.73 
12.11 

11:48 
11.41 

Off 
Off 

Off 

Off 

Off 

On 

On 

Off 

On 

Off 
Off 
Off 

On 

On 

On 

Off 

Off 

Off 

Off 

Off 

Off 

On 
On 

Off 
Off 
Off 
Off 
Off 

Off 
Off 

Off 
Off 

3:41 

3:46 

5:28 
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TABLE 3 

LEW-3 HYDRAULIC MONITORNG DATA 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE 
PLAINWELL, MICHIGAN 

„ ^ _. Water Level „ ^ Rechaige Time 
Date Time , . , ^ Pump Status „ , , 

(ft bgs) ^ (hh;mm) 

8/26/2010 

8/30/2010 

8/31/2010 

8:20 

9:35 
10:35 

12:07 

13:30 
16:15 

9:00 
10:57 

11:01 

12:48 

12:53 

13:57 
15:29 

16:40 

17:18 

8:23 

10:45 

10:50 
11:24 

11:51 
12:00 
13:24 
16:14 

17:31 

11.25 

11.30 

20.00 

15.16 

13.53 

11.38 

11.23 
11.24 

19.38 

19.96 

18.73 

16.86 
15.12 

13.99 

13:45 

11.26 
11.24 

19.80 
19.95 

19.84 
18.45 
15.83 
13.13 
12.19 

Off 

Off 
On 

Off 

Off 
Off 

Off 
Off 
On 

On 

Off 
Off 

Off 
Off 

Off 

Off 
Off 
On 
On 

Off 
Off 
Off 
Off 
Off 

5:40 

4:30 

5:40 
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TABLE 4 

LEW-4 HYDRAULIC MONITORNG DATA 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEI^ALAMAZOO RIVER SUPERFUND SITE 
PLAINWELL, MICHIGAN 

Date Time 
Water Level 

(ft bgs) 
Pump Status 

Recharge Time 
(hh:mm) 

8/18/2010 

8/19/2010 

8/23/2010 

8/25/2010 

13:31 
15:48 

15:56 
16:00 

16:13 
17:00 

9:12 

9:30 
10:07 

11:51 

12:05 
13:49 

15:43 
16:06 

8:10 

9:38 

9:48 
11:13 

11:52 

12:08 
13:34 

13:53 
15:09 
16:59 

9:05 
9:22 

10:13 
10:19 
11:16 
11:31 

12:48 
13:37 

14:37 
15:02 

8.09 

19.35 
17.20 

15.20 
12:48 
8.82 

8.07 

18.10 

17.50 
19.98 

15.29 
8.59 
8.21 

8.19 

7.94 

18.00 

19.80 
19.97 

19.98 

15.60 
8.50 

8.36 
8.14 

8.03 

8.02 
19.80 

20.02 
17.60 
8.86 

8.65 
8.24 
8.18 

8.15 
8.11 

On 

On 
Off 

Off 
Off 

Off 

On 

On 

On 

On 

Off 
Off 

Off 
Off 

On 
On 

On 

On 

On 

Off 
Off 

Off 
Off 
Off 

On 
On 

On 
Off 
Off 

Off 
Off 

Off 
Off 

Off 

1:12 

6:36 

5:07 

4:49 
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TABLE 4 

LEW-4 HYDRAULIC MONITORNG DATA 
12TH STREET LANDFILL SITE 

ALLIED PAPER, INC/PORTAGE CREEtyKALAMAZOO RIVER SUPERFUND SITE 
PLAINWELL, MICHIGAN 

_ . ^ . Water Level „ „ Rechaige Time 
Date Time ,, , , Pump Status „ , 

(ft bgs) (hhimm) 

8/30/2010 

8/31/2010 

9:06 

10:54 

14:05 

14:09 

15:33 
15:45 

16:46 

17:23 

8:30 

8:36 
9:51 

10:00 

10:11 

10:53 

11:18 
11:55 

13:26 

15:44 
17:28 

8.31 

8.28 
8.21 

20.05 

20.05 
19.10 

9.09 
8.65 

8.20 
20.02 
20.04 

17.10 

13.72 

9.27 

8.85 

8.56 
8.34 

8.24 
8.19 

Off 

Off 

Off 
On 

Off 
Off 

Off 
Off 

Off 

On 
Off 
Off 

Off 

Off 

Off 
Off 

Off 

Off 
Off 

3:14 

7:37 
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P a i i t r r f ' i i f l i i f t l ' i loiLiisU-flrAii , iv ioisV 
V.WlBI^^ . 

E.O.B. l<.'l,Q^ 

DEPTH 

WATER 

COMPL 

N01E: 
NCIES 

S 
A 
M U 
P E 
L T 
I H 
N 0 
G D 

OF BOREHOIE CAVING , , . _ . OFPTH n P HBRT RRQUNDWAlm ENfinUMTFH 

l£VEL IN OPEN BOREHOLE ON CQMPLEHQM , AIHTH H011H5 

EHON DETAILS: 

PEMETBATION 
RECORD 

SPUT SPOON B u n r a 
(RECORD N-VALUE8 

& RECOVERIES) 

8" 6-

TOPSOIL TMCK 

8" 8" N 

«F<K 

R 

S I 
A H 
U T 
P E 
L R 
E V 

A 
L 

D 

(ppm) 

C A 
H N 
E A 
U L 
1 Y 
C S 
A I 
L S 

FOR EACH SPUT-SPOOH SAMPt£, RECORD BLOW COUNTS, N-VALUE, SAMPLE RECOVERY LENGTH, AND SAMPLE INTERVAL 

t : S o i l QJL^rvK, -̂ WMn fliiflffS \ ) ^ k 4 * / i«5/ r . l r« ; Ml / lp lomi . 
^ 0 Oi 

G 
S 
A 
I 
N 

S 
I 
z 
E 
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A4kwp 

Atttwp' 

bTKATIGEAPHY LOG (OVERBURDEN) 
pwuecr NAME ll^V>SWttVViirQfi\L DHnuNO CONTBACKIE £ b A C 
pRon ECT tnn i mm / iSr . . 'V*% nimjjni ^ a l r t t t i o n 

f înniT \OL\ l t f l / \ l%t \ i ^ f f SUBTACE BLWAHOir 
inriTinH ' n ^ f i / d n . »lrtl wiiraini a . i i \ 

^*3 

STRATIGRAPHIC 
INTERVALS 

(DEPTHS n r ft/m BOS 

F 
R . 
0 
U 

0 
o.e 

ŝ 
7 . 0 
|0.0 
11.0 

0 

^ ^ 

A 
T 

0 3 
l.^ 
7.0 

*J.6 
q.O 

T 
0 

( 7 . ^ 
^f i ' 

7.0 

\Q.O 

11.0 
15,0 

i . ^ 

lD-0 

NOTES 
AND 

COUUENTS 

ID.O' 15.0 

J ' • 

SAMPLE DESCRIPTION 

ORDER OF DESCRIPTORS: 
SOIL TYPE SYIIBOUS) - PRMARY COIIP0NgNT(8), (NATURE OF DEPOSIT). 
SECONDARY COIiPOl lENTS, REU11VE DENSITY/CONSmTENCy, 
GRAIN SIZE/PLAffnCTTY, ORAOAnON/STRUCTURE, COLOUR, 
UOlSTURE CONTENT, SUPPLEUENTABY DESCRIPTORS 

NOTE: P L A S n C r n BETERtONATION REQtnRBS THE ADDITION OF UOlSTURE IF THE 
SAUPLE IS TOO DRY TO ROU (INDICATE IT UOlSTURE WAS ADDED OR NOT). 

RuftsV) 
SP-SC^w^ f fHLL̂  «iiU» n m t t i , f <;/»«/! f 4 « ^ . 

qrrJJttI ,prt l . l i ^wi "̂  
0. - ' MJA'M' "f tv\XS', uiiU p p r inn:; /*u«U ^ pg , lm.) pVl«^ 

S o f t , nir/*i| ^*7im«+V^-w»o'«"5V. 
LUond i ^ n ^ i s ' ' 
CL'flAMff^lll> rt«,3,S'7.0' 

Pftojr p- i i / ln /Js jlilufsl(i'Oir/u,j,inftBisV 

F.O.B. IS'W,^ 
J 

<riP'5*lOO(PlU^ ,aiWv nrrifif ,4r.i imd /ifWi^ »• /•oUn\*5, 
pj^JOOQi V)»wLi%, VMWsf 

lhV">rf** AtSa in ' i f^ee io \a \P^ 
\n't^}f\x\itS\\ 
nti ^̂ Luflf.V' 
Riift^Ut 
U.klOlSl 
SOLV. 

BOU DESIONATTON ^ 4 VmrA 
PAGE 

\OfLAiJ 

_ 2 L or 
t J U * l 

^ 

u m i s n inrmoD A u i u f ' L^lv*^ fM 

GBASDPBHVISOB P .RrHftfJ.I 

SAMPLE DETAILS 

S 
A 
U 
P 
I 
E 

# 

S 
A 
U U 
P E 
L T 
I B 
N 0 
0 D 

OFPTM OF B n n m n l F CAVINO . DEPTH OF HRST BROUNDWATER ENCOUNTER 

WATFIJ 1FWI IM nPFW HHRFHOLE OW RnUPLFTinw . AFTFH HOURS 

COMPl£TIOH DETAILS: 

PENETRATION 
RECORD 

SPLIT SPOON BLOWS 
(RECORD N-VALUES 

* RECOVERIES) 

6" 8-

IOPSOIL THICK 

8" 8" N 

UESS 

R 

3 I 
A N 
U T 
P E 
L R 
B V 

A 
L 

D 

(ppm) 

C A 
H N 
E A 
U L 
I Y 
C S 
A I 
L 3 

G 
K 
A 
I 
N 

S 
I 
z 
E 

NOTEl FDR EACH SPUT-SPOON SAMPl£, RECORD BLOW COUNTS, N-VALUE, SAMPLE RECOVERY LENGTH, ANO SAMPLE INTERVAL 
NQIES: 

CL-CXM(.fIU> . iM\ Dtioiv B«jflim.l«). h(x Wt . olnsl S o t ! . 

j ^ f^.R, I'D-bgs 
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|\^j)V»=« 

PIHMGCTNAUE 
PBOreCT HUMBBS 
f!l.liaiT Ultxitr 
LOCATION 

Wd&lL 
STRATIGRAPHY LOG (OVERBURDEN) 

DimuNO coNnucTOB »d)nU 
DRauR__S |a (Uua 
SURFACE aiEVATIOK. 
mATBBB (AU.) 

(P.U.)_ 

HOI£ DESIOIunON . 
SATE/TDiB STARTED 
OATB/TDIE col 
DBILUNO UETHOD 
CRA SUPERVISOR 

PAGE H OF H 

7/27 Mo 
f}/r- tr'Mi EEIH 

gciadi 

frtap-ttT 

STRATIGRAPmC 
INTERVALS 

(DEPTHS IN H / m BOS 

a ^ 
M.0 

^.0 

10-0 

2kD. 

lm. 

Sf i 

12^ 

3.9 
iLQ. 

<^.0 

ILO 

imx 

uo 

225. 

NOTES 
AND 

COUUISNTS 

SAMPLE DESCRIPTION 

ORDER OF DBSCHIPTOBS: 
s o n , TYPE SYUBOUS) - PBDURY COUPONBNT(B), (NATURE OF DEPOSIT), 
SECONDARY COUPONEMTS, RSUOIVE DBN8ITY/C0IISIBIENCY, 
GRAIN SQSB/msnCITY, ORADATION/SntUCnnB, COLOUR, 
UOIBTURE CONTENT, SUPPUEUEMTABY DESCRIPTOBS 
NOTE: FLASnCHY SETERUDUTION REQinSES IHE ADDITION OF UOlSTURE IF IHE 
SAUPLE IS TOO DRY TO BOLL (INDICATE IF UOlSTURE WAS ADDED OR HOT). 

Bi \ a^ 

Irxw, Itffitw.u.wfiî l-
^P ' ^M)D (POl'^i, ulriftnrmtl f. t n i r A . ^ \ n r . qtml^{ 

,l<ffln/,\>tfiuy>,v»nl5' a,\<ffln/,Htfmy>,v»ni>F 
i5fl\ Lftfh \iM ( M ( ^ h ^ 

^ 

gcO>B. i rb^5 

Biiask S P M riwcyf.̂ Aî v>^ S 
dJou uiUt Sajntk \ SaV 

iUfc\lPttflll»'-M"^f\fCi^fk'Hp 
scrw) u:^r, Sftind q. 27.S> .Vv.^^ 'Ty 

SAMPLE DETAILS 
S 
A 
u u 
P E 
L T 
I H 
N 0 
0 D 

NfittUiJ 

_S» 

PENETRATION 
RBOOBD 

SPLIT SPOON BLOWS 
(RBCOROJK-VAUIBS 

ft -

mi 
iiil5-UijS. 

6' 

d-i tMHC 

t - B" 

^ 

V 

DEPTH OF BOREHOLE CXVlNS DEPTH OF TOST GROUNDWATER ENCOUNTER . 

WATER LEVEL IN OPEN BOREHOLE ON COMPLETION , AFTER HOURS 

COMPLETION DETAILS: 

S I 
A N 

LikiL 
JiSL 

D P 

D 

esV 

C A 
B N 
B A 

TOPSaL THICKNESS . 

NOTE: FOR EACH SPUT-SPOON SAMPLE, RECORD BLOW COUNTS, N-VALUE, SAMPLE RECOVERY LENGTH, AND SAMPLE INTERVAL 
tlQIE& 

VfcH- 5n(l mftiwji f m r i r t u y f ^ i?sgJ - jr Ae^i/^ls^ 
'tMio^Ui. 
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STRATIGRAPHY LOG (OVERBURDEN) 
PROJECT NAIB I X T ' > 5 T y a , ^ L ( l r a . T I 11 DRnUNO CONTRACTOII S D l \ G 
PROJ 
CUEl 7V! 
LOCiinON 

# [ u 3 ^ 

STRATIGRAPHIC 
INTERVALS 

(DEPTHS Df ft/m BOS 

F 
R 
0 
U 

0 

3.0 

IZO 

^ 

"J.TS 
IPrP 

T 
0 

3 . 0 

17.C> 

15.0 

NOTES 
AND 

COUUENTS 

msR O S I B ' M ^ nimijfB Slnnum 
l U f f n / I ^ l M r . r BUBFACB BLCVAnON 

' fVK*/IO . f n \ wuTRim /» u.> 

•̂  ' (PU.) . ,, , 

SAMPLE DES(3iIPTI0N 
ORDER OF DESCRIPTORS: 
s o n , TYPE SYMBOLJS - PRDIARY COUPONENTfS . NATURE OF DEPOSIT). 
SECONDARY COUPONEMTS, RELAIIVE DENBTFY/CONSIErraNCY, 
GRAIN SlISB/PLAffnCITY, GRAOATION/STRUCnmS, COLOUR, 

NOTE: PLASTICITY DETERUINATION REQUIRES THE ADDITION OF UOlSTURE IF THE 
SAUPLE IB TOO DRY TO ROLL (INDICATB IF UOlSTURE WAS ADDED OR NOT). 

^ ' 5ftND i u \ i ^ , i i l ^ / ifnif l , -f. nmi jM/) , pri \ n a u , 
lomiiK,WMi>rt4-. " 0 ' 

X^xinfin ' 
&n!u>mlp/l 
liiHipft|tf/»tetMii/ilS 
PnpM (T«,'i^iiflk,UlukVi-flmi| irtUklobf, v.wipi^l-

E . O . B . |c^'U/i^ 
<J 

UWlO^flik: 
' M " PMC ^^4iik .«. 
.srr**irt -I '^nV .c'nn^ « ; . n \ rW.f. D - S ' 

N o k : SoilcjuHitMc AMrwv/iiiAji« tK#/l 4*. h .^ inhf 
i:HvDlnm, ^ 0 
' J l 

DEPTH DF BOREHOl£ CAVINO nFPTH flF F1B<»T RmKIMnWiTO. FWrMlHTFB 

WATER LEVEL IN OPEN BOREHOlf ON COUPLmDM AFTTB Mm IBS 

C0MPl£T10N DETAILS; 

BOU sEaioiunai) PV 

PAGE 1 OF 1 
BATE/nUB STABTED ' T / Z 4 - U 0 
niTOjAmiB n n u p t m m . . 
nBiTi .n ia IIETHOD 

GRA SCFSRVISOR. 

tti«i#f - (p'/U^' B H 
• l P - R o « \ i , 

SAMPLE DETAILS ' 1 

S 
A 
U 
P 
L 
E 
1 

S 
A 
U U 
F E 
L T 
I H 
N 0 
a D 

PENETRATION 
RECORD 

SPUT SPOON BLOWS 
(RECORD H-VALUES 

a, RECOVERIES) 

8" 8" 

TOPSOIL THICK 

8" 8 ' N 

NFSS 

R 

3 I 
A N 
U T 
P E 
L R 
E V 

A 
L 

D 

(ppm) 

C A 
H N 
E A 
U L 
I Y 
C S 
A I 
L S 

G 
R 
A 
I 
N 

S 
I 

z 
E 

NOTE: FOR EACH SPUT-SPOON SAMPl£, RECORD BLOW COUNTS, N-VALUE, SAMPLE RECOVERY LENGTH. AND SAMPLE INTERVAL 
Noms: 

^ 
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PROJECT NAUE 

PROJECT NUUBBR 

STRATIGRAPHY LOG (OVERBURDEN) 
ACTOR _EUf iC 

i__L o r _ L 

DRIUJHG COI 

mauxR 
lONTBAC ^ 1 ^ l U L 

B O I B DESIGNATION 

D A l Z / m i E STARTED . 

fyViitiB>f\ulU.fr3 leryLrfi l . 
/2JnT>P 

CUEtl w Ult U ArVVXCOSer SUHPACE ELEVATION 
PInH > f l M a * ' * D + f t # a « IWI WKATHItB fA.Ui 

J 

STRATIGRAPHIC 
INTERVALS 

(DEPTHS m tt/m BOS 

P 
R 
0 
U 

0 

ao 

\1,0 

A 
T 

2,0 

5.0 
1.D 

T 
0 

3.0 

iZxO 

15.0 

C 
AND 

)HUENr 3 

0 • rpwA 

SAMPLE DESCRIPTION 

s o n , TYPE SYUBOL(S) - PRMAHY COUPONENT(S), (NATURE OP DEPOSIT), 
SECONDARY COUPONENTS, BELAIWE DENSITY/CONSISTBNCy, 
GRAIN HI/K/PLASnCTTY. GRADATION/STKUCTURE. COLOUR, 
UOlSTURE CONTBarr, SUPPLEUENTABY DESCRIPTORS 
NOTE: FLASnCITY DETERUINATION REQUIRES THE ADDITION OF UOlSTURE IF THE 
SAUPLE IS TOO DRY TO ROIX (INDICATE IF UOlSTURE WAS ADDED OR NOT). 

9 ^'SAKlof PlllS kiiH\ nrnmf) , W tpVfWfi •»- (in\thnit\\ct\ 
(t]ain<f f. ti(iy\n . ^ • ^ v . n ^ t i i . , M l̂ f̂nfe, birtML*\ 
rwotsV " ' 

jno f olnVsW'S 
•plUQSV^ 
VfjfyiMD 

hoomtwfx 
sV 

?npi( resUu/ik V>luf<;li-/it/iiJ feCiV. 

E . O . B . IS'Ion.*; 
0 

UXLiI 0*Wil5: 
«U»'ptfC 4 îfl<uft 
'Sr.r«*n ' i ^ \L"< , a rA M^»U\ A ; ^ D-M' 

Nek-. Soil (u+hiiflS fynyvi f̂M vr*^ ^»*^'' "l" t ^ ^ ^ ^ ' 
iaVlo|i)g»|. J ^ 

nFPTH OF HORFHOIF r.AMIHa nFFTH OF HRST GROUNDWATER ENCOUNTFB 

WATER LEVEL II 

COMPLETION DE 

NOTt: FOR EAC 
MKES 

4 OPEN BORFHOLE ON COUPLFTIDN AFTER HOURS 

TAILS: 

DHnimo inrmnn A « f l " - ( p ^ ' W t J ) j 
CRA ?nmnwi.inB ' ' P .YiaVMX^ 

SAMPLE DETAILS ' 

S 
A 
u 
p 
L 
E 
# 

S 
A 
U U 
P E 
L T 
I H 
N 0 
G D 

PENETRATION 
RECORD 

SPLIT SPOON BLOWS 
(RECORD N-VALOES 

& RECOVERIES) 

8" 8" 6 ' 8" N R 

S I 
A N 
U T 
P E 
L R 
E V 

A 
L 

D 

(ppm) 

C A 
H N 
E A 
U L 
I Y 
C S 
A I 
L S 

G 
R 
A 
I 
N 

3 
I 
Z 
E 

rOP.-iOIL THICKNFSS 

iH SPUT-SPOON SAMPLE, RECORD BLOW COUNTS. N-VALUE, SAMPLE RECOVERY LENGTH. AND SAMPLE INTERVAL 
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PROIECT NAUE .. 

PROJECT NUUBBR _0S 

STRATIGRAPHY LOG (OVERBURDEN) 
owmtCTpg CAJhO DRnUHG COH 

DBQUR. 

BOIB DBBIGNAnON 

DATE/nUE STARTED . 
<f\m 

PAGE 1 OF I 

53 a m 
CUBl 

LOCA 
i l E U f . / V i n U A e r auBFAna ELEVATIOH 

VJ ' • / P U * 

STRATIGRAPHIC 
INTERVALS 

(DEPTHS IN ft/m BGS 

P 
R . 
0 
U 

0 

7-0 

\1,0 

A 
T 

f } - ' ^ 

7.<> 

$.0 

T 
0 

7.0 

n.o 

IC-O 

cc AND 

mmm s 

SAUPLE DESCRIPTION 
ORDER OF DBSCRIPTORB: 

SECONDARY COUPONENTS. RELATIVE DBHSITY/CONSISISfCY, 
GRAIN SBE/FLASnCITY, ORADAnOH/STRUCnnE, COLOUR, 

NOTE: PLASTICITY DETERUIKATIOH BBQUIRES THE ADDITION OF UOISTURI IF THE 
SAUPLE IS TOO DRY TO ROU, (INinCATB V UOlSTURE WAS ADDED OR KOT), 

niiflsirt ui'Hft pnpj. r vrsi/JuAk 4T.fftUVil« 
4T.'fYiffrr inrsi/iilttS 
S P . ' « KiMfc rPnj>i, iii-tl» nmirfl, f. «/mJ, f-Vo c . 

ntnini . fit! , l©(ni,V)iir>ftJr|, «vi«ift4-. 
u.iiol*V ' ^ ' 
^ o r m ^ d 
PrtAir iK\AiuL\h WuftU-ainUJ soi-. 

e .O .B . K ^ ' U - ; 
VJ 

W«JI Ik4rt;h-. 
'M^' PVr,«HrU..iA 
• 5frr,.<.in t^ lU' ^A/^YVI M . \ { / fl»\|. n-UV 

Mok". ^ \ l floWrvi*) <fv««\ n^iA^re. i V ^ \r} /i««/jrtW. 
(.•i-aioiofly. J <r 
' 0 1 — 

DATE/TDIB CQUPUnm U L 
ranTnin u m m n i M V i H ' -
c n i smPwnnsoT! 1 C 

SAMPLE DETAILS 1 

s 
A 
U 
P 
L 
8 
« 

S 
A 
U U 
P E 
I T 
I H 
N 0 
0 D 

DEPTH DF HnUFHlKF nAMMB _ . _ nfPTH OF FIRST SRDUNBWATER ENCOUNTHl 

WATER LEVEL IN OPEN BOREHOLE ON COMPLETIOM , AFTFR , , HOURS , 

COMPLETION DETAILS: 

PENETBATIDN 

SPLTT SPOON BLOWS 
(RECORD N-VAUMS 

i t RBCOVERim) 

8- 8 ' 

TOPSOL THICK 

8" 8" N R 

S I 
A N 
U T 
P E 
L B 
E V 

A 
L 

l i 
D 

(ppm) 

C A 
H M 
B A 
U L 
I Y 
C S 
A I 
L B 

G 
R 
A 
I 
N 

S 
I 
Z 
E 

NOTEi FOR EACH 8PUT-SP00M SAMPLE, RECORD BLOW COUNTS. M-V>,LUE. SAMWi RECOMEBV LH«5W, AMD SAMPLE INTiRVAL 
NOTES! 
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